Statistical learning is a fundamental mechanism of the brain, which extracts and represents regularities of our environment. Statistical learning is crucial in predictive processing, and in the acquisition of perceptual, motor, cognitive, and social skills. Although previous studies have revealed competitive neurocognitive processes underlying statistical learning, the neural communication of the related brain regions (functional connectivity, FC) has not yet been investigated. The present study aimed to fill this gap by investigating FC networks that promote statistical learning in humans. Young adults (N = 28) performed a statistical learning task while 128-channels EEG was acquired. The task involved probabilistic sequences, which enabled to measure incidental/implicit learning of conditional probabilities. Phase synchronization in seven frequency bands was used to quantify FC between cortical regions during the first, second, and third periods of the learning task, respectively. Here we show that statistical learning is negatively correlated with FC of the anterior brain regions in slow (theta) and fast (beta) oscillations. These negative correlations increased as the learning progressed. Our findings provide evidence that dynamic antagonist brain networks serve a hallmark of statistical learning.
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Statistical learning is a fundamental mechanism of the brain, which extracts and represents regularities of our environment. Statistical learning is crucial in predictive processing, and in the acquisition of perceptual, motor, cognitive, and social skills. Although previous studies have revealed competitive neurocognitive processes underlying statistical learning, the neural communication of the related brain regions (functional connectivity, FC) has not yet been investigated. The present study aimed to fill this gap by investigating FC networks that promote statistical learning in humans. Young adults (N = 28) performed a statistical learning task while 128-channels EEG was acquired. The task involved probabilistic sequences, which enabled to measure incidental/implicit learning of conditional probabilities. Phase synchronization in seven frequency bands was used to quantify FC between cortical regions during the first, second, and third periods of the learning task, respectively. Here we show that statistical learning is negatively correlated with FC of the anterior brain regions in slow (theta) and fast (beta) oscillations. These negative correlations increased as the learning progressed. Our findings provide evidence that dynamic antagonist brain networks serve a hallmark of statistical learning.
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Introduction
Statistical learning is a fundamental mechanism of the brain, which extracts and represents regularities of our environment enabling predictive processing during perception and acquisition of perceptual, motor, cognitive, and social skills (Armstrong, Frost, & Christiansen, 2017; Aslin, 2017; Cleeremans & McClelland, 1991; Reber, 1967) . Learning statistical probabilities of environmental stimuli induces structural and functional plasticity in the nervous system (Fiser, Berkes, Orbán, & Máté, 2010). The related neuronal activity changes involve temporary and/or permanent influences on the functional networks required for task performance (Bassett et al., 2011) . Although previous electrophysiological and neuroimaging studies (Bassett et al., 2011; Fell & Axmacher, 2011; Poldrack et al., 2001; Schapiro, Gregory, Landau, McCloskey, & Turk-Browne, 2014; Stillman et al., 2013) have revealed a distributed network of brain regions underlying learning, the related neural communication (termed as ''functional connectivity") of these cortices has not yet been investigated. The aim of the present EEG study was to explore inter-regional functional connectivity in humans during statistical learning and test its relationship with individual's learning capacity.
Previous neuroimaging research has shown that neurocognitive networks underlying learning can interact in a cooperative or a competitive way (Poldrack et al., 2001; Schwabe & Wolf, 2013) . A growing number of behavioral and brain imaging research demonstrated that weaker frontal lobe-dependent executive and control functions were associated with better learning performance in tasks consisting probabilistic properties (Filoteo, Lauritzen, & Maddox, 2010; Nemeth, Janacsek, Polner, & Kovacs, 2013; Virag et al., 2015) . It could be interpreted by assuming a competitiveantagonist relationship between controlled, expectation-driven and automatic, stimulus-driven learning processes, where greater involvement of the former processes may interfere with the extraction of the statistical properties of the environment (Daw, Gershman, Seymour, Dayan, & Dolan, 2011; Daw, Niv, & Dayan, 2005; Janacsek, Fiser, & Nemeth, 2012) . For instance, Nemeth et al. (2013) observed better statistical learning using hypnotic
